Michigan Law Review
Volume 41

Issue 5

1943

MEDICAL FACTS THAT CAN AND CANNOT BE PROVED BY X-RAY:
HISTORICAL REVIEW AND PRESENT POSSIBILITIES
Samuel W. Donaldson
St. Joseph Mercy Hospital, Ann Arbor, Michigan

Follow this and additional works at: https://repository.law.umich.edu/mlr
Part of the Courts Commons, Evidence Commons, and the Medical Jurisprudence Commons

Recommended Citation
Samuel W. Donaldson, MEDICAL FACTS THAT CAN AND CANNOT BE PROVED BY X-RAY: HISTORICAL
REVIEW AND PRESENT POSSIBILITIES, 41 MICH. L. REV. 875 (1943).
Available at: https://repository.law.umich.edu/mlr/vol41/iss5/6

This Article is brought to you for free and open access by the Michigan Law Review at University of Michigan Law
School Scholarship Repository. It has been accepted for inclusion in Michigan Law Review by an authorized editor
of University of Michigan Law School Scholarship Repository. For more information, please contact
mlaw.repository@umich.edu.

SCIENTIFIC PROOF

MEDICAL FACTS THAT CAN AND CANNOT BE
PROVED BY X-RAY
HISTORICAL REVIEW AND PRESENT PossrnILITIES

Samuel W. Donaldson*

A

S the science of the practice of medicine has progressed, new
discoveries have brought out newer methods of diagnosis and
treatment. With the discovery of x-rays by Professor Wilhelm Roentgen in I 895, an entirely new field was opened. The growth of this
new field of medical radiology has been unusually rapid and of great
importance. Radiology embraces the use of x-rays, radium, and other
radioactive substances. Roentgenology is a division of radiology in
that it is limited to the use of the Roentgen rays or x-rays, and medical
roentgenology may be termed as the use of x-rays for the diagnosis
and treatment of diseases, deformities and infirmities.
In the development of this field of medical science not only medical specialists but also engineers and physicists have made many contributions. At first x-rays were used to demonstrate the presence of
opaque foreign bodies or broken bones in the human body. With the
increase in efficiency in improved machines the pioneers in this new
medical science began further experiments to determine the possibilities
of this new invisible light. Experience and shrewd observation, combined with a knowledge of pathology, built up for them an ability to
interpret properly the shadows they saw upon the finished plate. As
the apparatus became more highly developed the technics of the roentgenologists also became more extensive and specialized. These men
soon came to be recognized as specialists, and they formed organizations for the exchange of ideas and new procedures. Since that time,
the practice of roentgenology has been, in the eyes of the medical
profession, the practice of medicine.
While it may be said that finished x-ray films, properly termed
roentgenograms, are merely celluloid records and that x-ray machines
are merely so much metal and oil and rubber, the essential element of
medical roentgenology is the physician specialist. It is he who makes
the examination, that is, directs the technical procedures and subse-

* Roentgenologist, St. Joseph Mercy Hospital, Ann Arbor, Michigan. A.B., University of Tennessee; M.D., Univorsity of Michigan; Fellow of the American College
of Radiology. Author, THE RoENTGENOLOGIST IN CouRT (1937).-Ed.

[Vol. 41

MICHIGAN LAW REVIEW

quently interprets the shadows on the finished photographic film. Those
physicians and laymen who regard a piece of equipment as the answer
to any given technical problem are laboring under a false impression.
X-RAYS AND THE COURTS

The knowledge gained from scientific discoveries soon makes its
way into the courtroom as a means of bringing convincing evidence to
the jury. The study of fingerprints and ballistics, for instance, has
found a permanent place in administering justice in criminal cases.
Chemists and toxicologists are often brought to court to present scientific facts before juries, and photographs had been used as secondary
evidence long before the discovery of x-rays.
One of the first suits in which ·x-rays were introduced as evidence
occurred in Nottingham, England, within four months after Roentgen's discovery. The first civil case in America in which x-ray films
were presented and admitted as evidence was Smith v. Grant,1 in 1896,
and the Haynes murder trial of r89J2 was the first criminal case in
which x-ray evidence was introduced. 8 The introduction of x-ray films
as evidence in personal injury suits is now practically the rule instead
of the exception.
Conflicting viewpoints exist between the medical and the legal
profession. Because the results of experimentation are uncertain and
might result in unfair opinions, it is a function of the law to administer
the kind of justice which has been arrived at through the experiences
of the -past. The medical mind has been trained for experimentation.·
Basically the legal mind leans toward tradition and precedent, while
medicine as a science is constantly discarding long-used methods as
newer and better ones are discovered. As a result, the law must be
cautious in accepting new discoveries, for as has been stated, legal decisions are based on precedent. On the other hand, in the medical
world the tendency is to swing towards a new treatment or method
of° diagnosis with unreasonable enthusiasm, perhaps only to find after
·a few years of trial that such method is not as efficacious as it was
thought to be at the time of its introduction.
The first objection to the introduction of x-ray plates as· evidence
was based on their inherent weakness and fallibility. Experts testified
that no one knew anything about the new rays, and the courts ruled
that juries should nof be misled by something that was admittedly an
experiment. However, within twenty years the courts treated the
1

29

2

State v. Haynes, 56 ALB. L.
309 (1897); 15 MEDICOLEGAL
DoNALDsoN, THE RoENTGENOLOGIST IN CouRT 137 (1937).
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x-ray as an authentic agent of medical science.4 The trust which the
courts place in the x-ray today is illustrated in Block v. Seibold,5 in
which the Supreme Court of Wisconsin said "The physicians called by
both plaintiff and defendant, when questioned as to what extent, if
any, the injuries would be permanent, were practically agreed that no
definite answer could then be made in that regard without at least
having the aid of an x-ray picture." Although this opinion was rendered in a case involving bone injury, the principle may properly be
applied to other phases of roentgenology.
Every court in the land is clogged by numerous personal injury
cases, and the state compensation commissions are always burdened
with cases awaiting a hearing. Into these courts and before the labor
commissioners there is a veritable parade of clients and their attorneys
armed with x-ray films, and accompanying them are those who are
willing ( for a fee) to testify as to the irrefutable evidence presented by
the x-ray, irrespective of the number or diagnostic quality of the films.
Even the best trained roentgenologist cannot be expected to arrive at
a satisfactory conclusion when he is confronted with an insufficient
number of films of poor diagnostic quality. While the courts are
willing to accept properly authenticated roentgenograms in evidence
as "pictures," they do not, it seems, ask the question, "A picture of
what?" It should be apparent that having such a "picture" made and
interpreted by some one qualified to do so is of the utmost importance.
This principle, which can be applied to the interpretation of x-ray
films as well as to any other testimony of a scientific nature, was given
in the celebrated and oft quoted case of Ewing v. Goode,6 in which
it was stated "when a case concerns [a] highly specialized art ... with
respect to which a layman can have no knowledge at all, the court and
jury must be dependent on expert evidence."
The general tendency has been to refer to x-ray films as secondary
evidence. That is, they are not employed to prove conclusively that
a certain condition existed at the time of injury or at the time they
were made, but, rather, are used to aid the witness in explaining his
testimony. In other words, the courts have transferred bodily to x-ray
films the rules of admissibility applied to photographs, maps, and diagrams; and the truth and accuracy of such films are protected by these
rules. It should also be noted that roentgenograms are regarded as
constituting a part of an objective rather than a subjective examination.
4
G

6

Prescott & N. W.R. R. v. Franks, 111 Ark. 83, 163 S. W. 180 (1914).
195 Wis. 114 at II7, 217 N. W. 694 (1928).
(C. C. Ohio, 1897) 78 F. 442 at 444.
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This 'technical point of law is brought out in Reeder 'V. Thompson. 1
Therefore the law has taken cognizance of the fact that by means of
an x-ray machine the bones of the human body can be shown and that
the "pictures" or roentgenograms may be admitted as evidence if they
meet the rules of admissibility.
In order that it may be clear that the x-ray is not the all-seeing eye
but that correct interpretation of the ,shadows seen upon the roentgenogram must be made in order not to mislead the jury, the courts
have repeatedly recognized the necessity of accurate portrayal of the
parts to be examined and an accurate description of the findings. 8
In Vale 'V. Campbell,° the Oregon Supreme Court recognizes the necessity of correct portrayal and expert interpretation. Numerous other
decisions along this same line can be cited to show that the roentgenograms are the best available evidence of what they show, but wholly
fail to convey to the ordinary layman the facts as they are a~tually
shown unless interpreted by an expert roentgenologist.
TECHNICS AND PROCEDURES

Discussion of the possibilities of the demonstration of disease conditions by x-ray must keep in mind that what cannot be demonstrated
today may be a more or less simple procedure in the future. The first
medical uses of the x-rays were, for example, to demonstrate the bones
of the body and the denser structures and organs which cast a recognizable shadow on the fluoroscopic screen or on a photographic plate
or film. 10 Important developments in technic have taken place during
the years, and recently the roentgenologists have centered their attention more on the soft parts. The progress made in recent years without the use of contrast media 11 seems largely due to the ultimate recognition that differences in density do exist which were formerly not
noted or appreciated. Every roentgenologist has been able to see and
interpret shadows on -films heretofore Ut?,recognized by him until some
one who had made a special study of a particular condition had figuratively rubbed his nose in them. In order that these shadows may
mean anything, medical knowledge must be brought to bear upon
120 Kan. 722, 245 P. 127 (1926).
City of Covington v. Bowen, 191 Ky. 376, 230 S. W. 532 (1920); Stevens v.
Illinois Cent. Ry., 306 Ill. 370, 137 N. W. 859 (1923);
9 125 Ore. 632, 263 P. 400 (1928).
10 GLASSER, THE SCIENCE OF RADIOLOGY 28 (193,3).
11 Contrast media-any substance such~s barium, air or an iodine solution which
when introduced in~o a cavity or tract of the body will show its outline and extent by
casting upo'n the roentgenogram a shadow of a different density than that of the
surrounding structures.
1

8
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them. Obviously the diseases that do not produce differences in
density, either actually or potentially-to be brought out by contrast
media--are not amenable to diagnosis by x-ray, as they cannot be
shown on a roentgenogram. Perhaps the best definition that can be
given for a roentgenogram is that "it is merely a photographic record
of the different densities through which the x-ray has passed."
Because the diagnosis depends on difference in density, the lungs
naturally offered a peculiarly effective field in that many respiratory
diseases occupy with a denser material, which is demonstrable, the
normally air-filled spaces of the lung. Even though the early fluoroscopic screens were not very efficient, the movements of the heart and
thorax were next to come under observation. Along with this, and as
early as 1896 the pioneer work was done on the gastrointestinal tract
where by the use of an opaque substance in a bag the oesophagus and
stomach could be visualized.12 Subsequently a bismuth meal and then
later barium were introduced as media for a complete study of the
intestinal ·tract. Each year brings forth some new method by which
an organ or condition, heretofore not possible to demonstrate, can be
outlined and any change from normal interpreted. For example, the
injection of iodized oil or air into the spinal canal as a contrasting substance has increased the accuracy of the diagnosis of spinal cord tumors
to an unpredicted degree.13
The introduction of measured quantities of air into the ventricles
and around the brain has become an essential examination to be employed for the benefit of the brain surgeon.14 Contrast media are also
used to outline the extent and size of fistulous tracts and to determine
the existence of tumors of the breast 15 or within the abdominal cavity/°
the patency of the Fallopian tubes,11 and the site of obstruction in
bronchi.18 Also, by injection of a specially prepared dye into the blood
stream the entire urinary tract can be seen,10 and the function of the gall
GLASSER, THE ScrnNcE oF RADIOLOGY 145 (1933).
Young and Scott, "Air Myelography," 39 AM. J. RoENTGENOL. 187 (1938).
14 Pancoast and Fay, "Encephalography," 21 AM. J. RoENTGENOL. 421 (1929).
15 Hicken, Best, Hunt and Harris, "The Roentgen Visualization and Diagnosis of
Breast Lesions by Means of Contrast Media," 39 AM. J. RoENTGENOL. 321 (1938).
16 SANTE, PRINCIPLES OF RoENTGENOLOGICAL INTERPRETATION, 4th ed., 312
(1942).
17 JARcHo, GYNECOLOGICAL RoENTGENOLOGY 136 (1931) (13 Annals of Roentgenology).
18 Farinas, "Recent Progress in Bronchographic Examination of Bronchogenic
Carcinoma," 44 AM. J. RoENTGENOL. 370 (1940).
19 NICHOLS AND LowER, RoENTGENOGRAPHic STUDIES OF THE URINARY SYSTEM
52 (r933).
12

18
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bladder can be shown by the administration of a drug either orally or
intravenously. 20 Another radiopaque substance may be injected into
the blood stream; and by means of numerous films made in rapid succession the chambers of the heart, great vessels and their tributaries
may be outlined.21 Practically all of these procedures have been introduced within recent years, and research work is being conducted in
order that newer methods of diagnosis can be perfected.
If one merely surveys an index of diseases and their complications,
it becomes apparent that there are very few in which x-ray is not of
some help. The lesion may be demonstrated directly or indirectly by
showing changes that are caused by that one particular condition. For
jnstance, a dysfunction of the ductless glands of the endocrine system
causes changes in the development of the bony skeleton or body- as a
whole. 22 Calcium deposits in the glands themselves can be shown and
the ovaries and adrenals can be outlined by injection of air as a contrast media into the abdominal cavity.23 The thymus and thyroid and
their size and shape, if abnormal, can be demonstrated without special
technic. 2 "' In other words, the disease of the ductless glands cannot
always be demonstrated by x-ray, but the results of their altered
function are known and recognized by the well-trained roentgenologist.
There never was and there never will be a perfect answer as to
what possibilities- exist for diagnosis with an x-ray examination. If
the examination is done by the most competent available radiologist
in the locality or the most competent available physician, there are no
limits that can be expressed today that will hold for the future. If,
however, the films are made and interpreted by any physician or
surgeon who happens to have the case, there are such extensive limitations that it would require a treatise to list them all.
In the development of any paper directed towards evaluating
criteria in the field of scientific proof as an adjunct to the field of
evidence, it is timely to stress that on some occasions untrustworthy
evidence may be accepted as final when in reality additional scientific
20 Graham, Cole, Moore and Copher, "Cholecystography," 85 J. AM. MED. AssN.
953 (1925).
21 Robb and Steinberg, "Visualization of the Chambers of the Heart," 41 AM. J.
ROENTGENOL, l (1939).
22 2 ENGELBACH, ENDOCRINE MEDICINE 22 (1932).
28 Stein, "Eight Years' Experience with Roentgen Diagnosis in Gynecology,"
21 AM. J. OBS. AND GYN. 671 (1931); Gianturco and Drenckhahn, "The Role of
Perirenal Injections of Gas in the Radiological Study of the Adrenal Glands," 30
RADIOLOGY 500 (1938).
2 "' Pancoast, "Roentgenology of the Thymus," 180 AM. J. MED. Sci. 745 (1930).
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evidence could have been obtained. In Hollister v. Robertson,25 the
court said it was unwilling to follow its opinion in Lasher v. S. Bolton's
Sons,2° to the effect that the court was "without power to require such
an X-ray examination."
PossrnILITIES AND LIMITATIONS oF DIAGNOSIS BY X-RAY

Keeping in mind that roentgenology is a rapidly advancing science
and is subject to new discoveries, one may tentatively list those conditions which can and which cannot be diagnosed by x-ray today. In
doing so, it is probably best to enumerate them according to their
anatomical location. Since the fundamental precepts for x-ray examination and diagnosis are that the shadows upon the film are records
of density, either inherent in the body or introduced for the purpose
of contrast, our first conclusion is that a diagnosis cannot be made if a
difference in density cannot be demonstrated.
·
In listing the diseases, it is necessary to show, as a point in differential diagnosis, some of the conditions existing in a particular organ
or part of the body that can be demonstrated in both its normal and
abnormal state. Thus, the reasons why some conditions are diagnosable
and why x-ray examinations are not reliable in others will be disclosed.

Head
Injuries and diseases affecting the head are of great importance,
as it is there that the central nervous system and the control of the
senses are located. A great number of industrial and automobile accidents result in head injuries and lead to litigation. At the present
time it is a fair estimate to state that perhaps half of the fractures of
the base of the skull are not easily and readily demonstrable by x-ray.
This is due to the fact that the line of cleavage is not separated widely
and often occurs in a plane that is obscured by the overlying shadows
of other parts of the skull. Body section laminography 27-sectional
radiography-has not yet been perfected to such a degree of accuracy
that it is the answer to this problem of demonstration of basilar skull
fractures. Another handicap in such cases is that when first seen, the
patient is usually unconscious and incapable of full co-operation with
the technician in making films in various projections. X-ray findings
· are usually negative in cases of concussion and in postconcussion and
posttraumatic changes within the skull cavity.
25

208 App. Div. 449 at 450, 203 N. Y. S. 514 (1923).
161 App. Div. 381, 146 N. Y. S. 321 (1914).
27
Moore and Cone, "Body Section Roentgenography as Diagnostic Aid to Otolaryngologist," 72 SuRG. GYN. AND OBST. 514 (1941).
26
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Differentiation between fresh and recent fractures often presents a
problem when a patient has had more than one head injury within a
short time but when an x-ray examination follows the last injury only.
Small subarachnoid hemorrhages, apoplexy and cerebral arteriosclerosis
do not show sufficient changes to be amenable to x-ray diagnosis.
Occasion_ally some abnormality is shown in the x-ray examination of
the head of an epileptic patient, but even this does not offer conclusive
proof that its existence is the cause of the epileptiform seizures. For
this reason it would have little weight as evidence if it was alleged that
the epilepsy was the di~ect result of any injury.
Teeth and Jaws

Thus far nothing has been said pertaining to x-ray examinations
of the teeth and jaws. The mandible and maxilla, which may be considered in the same manner as other bones and subject to fractures,
tumors and infections, ar,e as easily accessible for radiographic examjnation and diagnosis as any other bone.
Dental x-rays are a necessary part of every dental examination for
the ·discovery of apical pathology and unerupted teeth, and may be
termed as imperative when searching for a focus of infection. Dental
films have been introduced as evidence in court as a means of identification in criminal actions when bodies could not be identified but
when the shadows of the metallic fillings could be identified by the
dental surgeon who had done the work upon the teeth. Diseases of
the salivary ducts may be shpwn by injection of a contrast media, and
/ calculi in the glands themselves or in the ducts may be shown in the
same manner as a calculus in any other part of the body.
Eye

Nonopaque foreign bodies in the eye as well as soft tissue lesions
of the eye ball ~nd orbit are not demonstrable unless they have caused
secondary bone changes. The cup-shaped bony structure of the orbit
precludes fine definition of the soft tissues of the eye and its various
surrounding structures. Opaque foreign bodies in the eye can be detected and localized.
,

Nose and Throat
,

Most conditions of the nose and throat, with the exception of the
cavities of the nasal accessory sinuses, the middle ear and the mastoids,
are diagnosable by direct observation by the examining physician. Although allergic rhinitis with edema of the mucous membrane of the
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structures may simulate, on the x-ray film, the density of a pathological
process within the sinuses, it can be differentiated from sinus disease
by the clinical history, clinical findings, and sensitization tests. Here
it may be said again, that, in many instances the roentgenographic
findings are not always the last word, but are to be considered with
other findings in arriving at a final conclusion.
Chest

As has been stated, the heart and lungs drew the attention of
radiologists in their early endeavors. The normal density of the structures and the readily demonstrable changes caused by the substitution
of new densities when disease occurs, combined with the comparative
ease of examination, particularly lend the chest to comprehensive
study. Tuberculosis, pneumonia in its various forms, pleural effusions,
and foreign bodies in the bronchi are all well publicized; and when
such a condition is suspected, the laity consider the physician in charge
of the case derelict in his duties if he does not include in his examination a radiological consultation.
Silicosis and the various pneumoconioses have received their share
of attention within the last decade as a result of the enactment of
laws declaring them to be among the industrial and occupational
diseases for which compensation may be claimed. 28 The second and
later stages of silicosis, asbestosis, anthracosis and similar conditions
are diagnosable by radiological examinations; and in addition, it can
be determined by the same means whether or not another disease is
superimposed.29
In respect to the medicolegal possibilities of inhalation occupational diseases and the possibility of postwar claims, if gas is used, one
must coRsider the effects of noxious gases upon the mucous membrane
of the tracheobronchial tree, in which the x-ray findings are nil, although the patient may have severe, acute or chronic symptoms. Spray
painters, using lead paint, are subject to lead poisoning, which may
be discovered by means of clinical laboratory findings or demonstrated
roentgenologically in other parts of the body. Spray painters using
cellulose products do not show any lung changes roentgenologically.
Fungus infections in the lungs resemble other acute respiratory infections. Diagnosis is usually confirmed by finding the specific organism
in the sputum. Diagnosis by x-ray of syphilis of the lung is doubtful.
Jones v. Rinehart & Dennis Co., 113 W. Va. 414, 168 S. E. 482 (1933).
Pancoast and Pendergrass, "Roentgen Technic with Especial Reference to the
Examination to Diagnose or Exclude Silicosis," 16 J. lNDUST. HYG. 165 (1934).
28

29

MICHIGAN LAW REVIEW

[Vol. 41

Heart and Aorta
An x-ray examination of the chest does not mean that the person
observed has had an examination of the heart even if the shadow of
the heart is outlined upon the film. In some cases of heart disease and
in congenital lesions the heart outline on the film will be an indication
for further cardiac study. A complete examination of the heart
roentgenologically is a special procedure done by tracing the heart
outline by means of an orthodiagraph, or with films made in more
than one projection at a distanc.e to produce the minimum of distortion,
conventionally seven feet tube-film distance. Calculation of the cardiac
size is then made from measurements of the heart silhouette.30 Special
examinations may be made by means of the kymogram, in which a
grid moves across the film during a set interval of time, and the
alterations in the markings caused by the movements of the heart are
interpreted.3 i All of these findings should be correlated with those of
the electrocardiogram and clinical examination by means of the stethoscope. Special examinations of the heart and great vessels may be
made, as stated previously in this paper, by injection of a radiopaque
substance into the blood stream ll 2-angiography; but the technic of
such examinations is barely beyond the experimental stage and is not
used under ordinary circumstances at the present time.
This experimental work has also shown that coarctation of the
aorta-a congenital by-pass of the great vessels-of a minor degree .
can be shown by angiography, while formerly the diagnosis was made
from a scalloping defect in the ribs caused by a change in the collateral
circulation of the intercostal arteries. ·
Aneurysm of the aorta and aortitis may be diagnosed by x-ray and
can be differentiated from lung tumors, mediastinal masses, and other
chest conditions by using films and fl.uoroscopy, or in special cases the
kymograph combined with the other two methods. Disorders of the
pericardium are detected by the same roentgenographic procedures as
are used for study of the heart and aorta. ·
Abdomen
In listing those conditions of the abdomen which cannot be diagnosed by x-ray, we must first turn our attention, as in other parts of
so KURTZ, 0RTHODIASCOPY 33 ff. (1937).
31 Scott, Moore and McCordock, "Roentgen Kymographic Studies of Cardiac Conditions," 28 RAo10LOGY 196 (1937).
32 Robb and Steinberg, "Visualization of the Chambers of the Heart," 41 AM. J
RoENTGENOL. I (1939).
,
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the body, to the acute conditions. Acute appendicitis, acute pancreatitis,
pelvic inflammatory disease and other acute infections do not always,
and in many cases never, show diagnostic differences in density by the
usual methods of examination. Any acute abdominal condition causing
extreme pain and symptoms of shock should have the benefit of a
survey film made in more than one position in an effort to detect the
presence of free gas in the peritoneal cavity, thereby denoting that
there has been a perforation at some point in the gastrointestinal tract.
The absence of free gas in such suspected cases indicates that further
study must be made to rule out coronary heart disease, bowel obstruction or any other acute abdominal condition producing prostration.
In rupture or perforation of the liver or spleen, some x-ray findings may be apparent, but they are certainly not convincing enough
to make a positive diagnosis except in rare cases. Diseases of the spleen
which do not produce enlargement or cause areas of calcification cannot
be classed as among those which can be diagnosed by x-ray.
Circulatory System

Diseases of the blood stream involving the components of the
blood are not at all dependent upon x-ray for diagnosis per se. However, positive bone changes in some of the hemolytic aenemias, such
as sickle cell aenemia, may be some of the first noted changes in these
cases. The leukemias may present diagnostic x-ray changes or findings
which indicate further clinical laboratory study to confirm the existence
of the disease. Peripheral vascular diseases, varicose veins, and thrombophlebitis or obstruction of an artery, as well as of a vein, present
no positive x-ray findings in the usual examination. However, by
special examinations and the use of contrast media, worthwhile information may be gained.
Examination in neurotrophic conditions which result in atrophy
of the bones of the feet or hands, depending upon the extremity affected, such as Reynaud's disease, or tumors and injuries of the spine
_and Buerger's disease-endarteritis obliterans-a disease of unknown
origin for which compensation has been claimed as aggravated by
injury,88 show the bone changes but not those of the vessels even with
soft tissue technic. Roentgenographic examination for these and similar
conditions of the peripheral vascular system may require a special
procedure in which a radiopaque drug-used for pyelography-is
injected into the blood stream and films made during the injection
88

Hall v. State Compensation Comm.,

IIO

W. Va. 551, 159 S. E. 516 (1931).
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to show the course of the vessel and point of obstruction or narrowing.
By this same technic varicose veins and the collateral circulation set
up around venous occlusion may be demonstrated.84

Bone and Joint
Even though the bony skeleton and its joints have always been
before the eye of the radiologist, many difficulties arise in this pa:rt of
the body, which is the easiest to show roentgenologically. Much attention has been given in recent years to the rupture of the nucleus
pulposus of the intervertebral discs and the resultant changes which
occur in the vertebral bodies. Herniation of the disc into the spinal
canal, associated with severe low back pain, may occur, and although
definite evi9-ence of rupture can be shown by x-ray, a positive opinion
that the herniation extends into the spinal canal cannot be made without the aid of a 'contrast media, either air or iodized oil.85
Once again we must turn to the acute conditions and state that
those involving bone are not readily diagnosable by x-ray. The radiographic findings in ·acute osteomyelitis are negative, but every radiologist has had the experience of being severely criticized because he
was unable to demonstrate evidence of bone infection within a day
or so from the onset of the symptoms. Before a diagnosis of bone
infection can be made by x-ray, it is necessary to wait until there has
been sufficient change in the periosteum or in the uniformity of bone
density in that area to show that it is not normal. Another of the
acute conditions which must come under consideration is the differential
diagnosis between early joint tuberculosis and a recent soft tissue injury. Clinically the two conditions may be very simi\ar, and only
· after sufficient lapse of time can the decision be made by x-ray. Soft
part injuries to joints are usually negative in routine examinations,
but by special procedures certain findings can be demonstrated that
are convincing evidence that injury to the cartilage and ligaments has
occurred.
·
Crushing injuries to the vertebral bodies are not difficult to show,
but linear fractures and injury to the articulating portions require
. painstaking technic. In other instances linear subperiosteal fractures
are not demonstrable immediately after the injury but are easily
discernible after bone absorption has taken place about the fracture.
Small areas of malignant metastases in the bones ale not always visible
114 Editorial, 47 AM. J. RoENTGENOL.. 469 (1942).
85 Chamberlain and Young, "Air Myelography in the Diagnosis of lntraspinal
Lesions," 33 RADIOLOGY 695 (1939).
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even though clinically they may be suspected. This is due to the fact
that not enough change has occurred in the bone texture to be seen
and the area involved may be obscured by overlying bone cortex. In
those aged persons who are suffering from demineralization of the
bones, especially the spine, it is exceedingly difficult to be positive
whether the crushing of one or more vertebral bodies is the result of a
recent injury or whether the crushed body existed before that time
and the symptoms were merely aggravated by the injury.
Ordinary soft tissue injuries such as sprains, bruises, torn ligaments, and hematoma are not examined by x-ray to show the injury
but to rule out the possibility of a concurrent bone injury. Many of
these injuries, especially hematoma, may show pathological changes
after a lapse of time by a deposit of calcium in the hemorrhagic area.
Myositis ossificans-calcium deposit in the muscle-is a frequent posttraumatic finding when negative findings existed at the time of injury.
Probably the most common complaint of a large percentage of
the patients seen daily in outpatient orthopedic clinics is low back pain.
From the view point of the compensation insurance claim adjuster, a
low back pain-alleged to be the result of a most trivial accidental
injury-is the most hazardous he is called upon to settle. The sacroiliac joint is subject to the same conditions as any other joint-namely
inflammation and trauma. The differential diagnosis between pain
arising from the lumbosacral region, the lumbar spine, and the sacra~
iliac joint should be made by the examining physician by means of a
careful history and physical examination; and then he should confirm
his findings by radiographic consultation. More often, though, the
physician expects the radiologist to make the diagnosis without clinical
findings. If the patient has lost time from work, he claims compensation because of disability, and he expects the radiologist to testify that
his films show evidence of the injury. In the great majority of acute
sacroiliac cases the roentgenograms are negative, but special procedures
may be resorted to in an effort to bring out additional evidence. In
chronic cases sufficient bone proliferation has occurred to indicate to
the trained roentgenologist the pathology present. In some cases the
clinical findings of sacroiliac sprain may be accepted in court in lieu of
the roentgenographic findings. In Taylor v. Southern Engineering
Constr. Co. 86 a physician expressed the opinion that a sprain of the
sacroiliac joint severe enough to cause total disability will not necessarily cause a widening of the bony relations or other bone injury
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sufficient to show in roentgenograms. The court, in affirming the
award for disability, accepted the above testimony over that of a
physician who had testified that a sacroiliac sprain could always be
shown in the roentgenogram.
In addition to strains, sprains, torn ligaments, and other injuries
not detectable by x-ray, another question which often confronts the
orthopedist or roentgenologist is that of arthritis of the spine aggravated by injury. There is no word in the medical nomenclature that
is misused more often than the word "arthritis," nor is there any word
that is more likely to befog the medicolegal picture. The term hypertrophic arthritis has been and is still being used relative to the marginal
changes found about the bodies of the vertebrae, cervical, dorsal and
lumbar. Arthritis does occur in the spine-but it must be remembered
that it can occur only in true diarthrodial joints, and of these the only
ones in the spine are those between the inferior articular processes of
the vertebrae and the corresponding facets of the vertebrae below.
The term hypertrophic arthritis as commonly used by physicians is
a, descriptive term of the changes found. When, however, it comes to
the industrial or medicolegal use of this term, it may become a cause
of unnecessary cost to the defendant corporation or insurance company.
It is generally accepted that lipping, spurs and marginal deposits are
brought about by chronologic or anatomic age, or both, and are physiologic in nature. Obviously then, there can be no aggravation of these
changes as they are normal healthy bone.87
When one undertakes to state briefly what conditions, normal and
abnormal, cannot be shown by x-ray, he must immediately qualify that
statement by adding "by routine examinations." Innumerable conditions that cannot be shown by the usual routine examinations can be
very easily shown by a special technic or method. The simplest illustration of this is that stomach pathology cannot be shown by a film
of the abdomen but is easily determined by a barium meal. A fracture
which cannot be shown by routine examinations of the long bones can
be brought into view by merely changing the position of the part to
be examined from the routine position to a slightly oblique one.
One of the perplexing problems that is often brought out in suits
following nonunion of fractures is whether or not there were soft
tissues interposed between the fragments and whether the x-ray would
show such to be the case. In Stoll v. Balzas;88 the court took judicial notice of the question and answered it in the following words,
87
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"There was evidence . . . by experts that it was the customary and
usual practice to use x-rays in the reduction of fractures of limbs, and
that while the x-ray would not show a ligament or tendon that had
gotten between the bones it would show that the bones had not been
put properly together so that a union could result. . . ." This may
be a rather dogmatic statement in part, but the roentgenogram if
carefully studied should lead one to be very suspicious of the possibility of the interposition of soft parts, and the subsequent treatment
and observation should be carried on with this suspicion in mind.

Genitourinary System
In the genitourinary system practically every usual condition is
amenable to x-ray diagnosis. Some of the unusual conditions such as
papillitis, carbuncle of the kidney, hemorrhagic nephritis, and their
complications cannot be readily diagnosed. Rupture of the kidney
may in some instances be diagnosed but not usually without the aid
of contrast media. Dysmenorroea, acute venereal infections, and early
pregnancy are not within the province of the radiologist, although
sterility due to obstruction of the Fallopian tubes and pregnancy in
the later months are definitely radiologic problems. Abnormal positions of the fetus, abnormal development, single or multiple pregnancy, placenta praevia,39 and measurement of the pelvis to detect if
deformities exist which will interfere with normal delivery 40 are now
considered routine in many departments of roentgenology when a
few years ago they would have been classified as special examinations.
The sex of the child cannot be determined even though this is not an
unusual question for the expectant parents to ask after an x-ray
examination.
Cerebronervous System
In respect to the nervous system, obviously pain cannot be shown,
but in some instances it is possible to demonstrate the existence of
muscle spasm, thereby indicating that pain to some degree may be
present and in that way rule out the possibility of total malingering.
Most of the diffuse organic neurological conditions such as multiple
sclerosis, familial degeneration of the spinal cord, amyotrophic lateral
sclerosis, nerve injuries-especially those of the brachia! plexus at
birth~o not lend themselves to x-ray diagnosis. Muscle atrophy
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and the sequelae of the above and si~ilar diseases do, however, in
time, show sufficient changes to be noted on the film.
·
Meningitis in its acute forms offers very little if any information
by x-ray. The same may be said of encephalitis with the exception
of toxoplasmosis encephalitis, which shows small calcified areas within
the skull; and it is by these characteristic shadows that the disease
is diagnosable in infants.41
Gastrointestinal System

Undoubtedly a chest study is the most' frequently requested of
all x-ray examinations, with bone and joint second. Then perhaps
come the gastrointestinal and abdominal studies. In examinations of
the gastrointestinal tract the percentage of correct diagnoses of all
conditions by a competent radiologist is very high and exceeds those
of the clinician. The study of the gastrointestinal tract has become an
art, and the recent investigation of the small bowel,42 giving an explanation of various digestive disturbances, has opened a wholly unexplored field for the radiologist. Lesions of the oesophagus, stomach
and large and small bowel have always been studied by means of
contrast media and under direct observation upon the fluoroscopic
screen. At the present time one may list acute appendicitis, acute
gastritis, acute peritonitis, and some of the local gastrointestinal parasites as not offering x-ray as the method of choice for a diagnosis.
Some intestinal parasites can be demonsp-ated by giving the patient a
specially prepared meal and subjecting him to frequent observations
in order to show that the parasites have ingested the opaque material.43
Miscellaneous

The acute fevers, typhoid, malaria, and other acute systemic infections and the acute exanthemata are not now subjected to x-ray
examinations at all. Whooping cough in late stages does show some
pulmonary changes, but x-ray is not necessary for diagnosis. Tularemia
in some cases shows changes in the lungs,44 and undulant fever causes
bone changes, roentgenologically similar in some respects to those
Dyke, Wolf, Cowen, Paige, and Caffey, "Toxoplasmic Encephalomyelitis," 47
(1942).
42 Golden, "Abnormalities of the Small Intestine," 36 R.AmoLoGY 262 ( 1941).
43 Morton and Archer, "Ascariasis," 98 J. AM. MED. AssN. 258 (1932).
44 Winter, Farrand, and Herman, "Tularemia, Pulmonic Form," 109 J. AM.
MED. 'AssN. 258 (1937).
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caused by typhoid. 45 Inguinal and other hernias, unless large enough
to contain bowel coils that can be seen when filled with barium or
air, are not subject to x-ray examination primarily for diagnosis.
Undoubtedly a large number of diseases and conditions have been
omitted from this paper, as any cumulative index of radiological literature will show. But at least it has been an attempt to show the
fundamental requirements for this type of consultation and its value
in medicolegal work. Many patients for whom x-ray would be an aid
in diagnosis are seen each month by physicians who are uncertain
whether or not x-ray would be of value. The radiologist and pathologist occupy an unique position in the medical world as they are
dependent upon referred patients, q.nd a very good slogan for physicians to adopt is that "When in doubt, ask your radiologist."
For instance, any injury or disease involving bones or joints of
the human body is, from a diagnostic standpoint, a radiological problem. In James v. Grigsby,4 6 Taylor v. De Vaughn,4 1 and in numerous
other cases, the decision of the courts has been that the physician in
attendance was negligent in that he did not use x-rays in the diagnosis
and treatment of a fractured bone. Scientific proof, such as an x-ray
film, of the absence or existence of disease or injury is obviously required by the courts rather than a diagnosis made from clinical findings
alone.
·
In certain localities and in certain clinics of this country radiologists
have made a special study of some particular conditions and have
reached a high proficiency in the diagnosis of that disease. Among
the more prominent are: the radiographic diagnosis of early carcinoma
of the breast and its differential diagnosis from benign tumors; 48
silicosis and allied inhalation diseases ( especially by those radiologists
in the mining and quarry districts) ; 49 cocciodal infections ( on the
Pacific coast) ; so and those conditions which are more prevalent in
certain parts of this country. This also holds true for the radiologists
of foreign countries, who have the opportunity of seeing those conditions which are peculiar to their own geographic location, and in the
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diagnosis of which the radiologists of other countries would be on
unfamiliar ground.
PREDICTIONS

Taking into consideration the rapid advances made by x-ray in the
past, one cannot but be optimistic about the many possibilities for
diagnosis that this branch of medicine may produce in the near future.
The successful results that have been attained by the development
and perfection of various dyes for demonstration of the kidney and
gall bladder should stimulate i"nvestigation for further study of the
glands of secretion. It is perfectly possible that there may be developed a chemical substance which would be electively secreted with the
pancreatic juice, and such a procedure would undoubtedly shed some
light upon the function of that organ and add to the now meagre
knowledge of diabetes. Even now it is possible, by selection of the
kidney dye with the proper chemical formula, to determine whether
the pathology in the kidney involves the glomeruli or the tubules. 51
Science has made a great step forward in the development of the
electron microscope, and it is not outside of the realm of investigation
in light amplification that some one may perfect a :fluoroscopic screen
that will enable the radiologist to see objects of fine structure which
he cannot now distinguish at all because he looks upon the screen with
poor eye accommodation. 52
The radioactive substances produced by the cyclotron and the
peculiar affinity of these substances for various tissues, such as radioactive iodine for the thyroid, phosphorus for bony structures, and other
elements now under investigation present innumerable possibilities.53
All of these changes will and must be accepted by the courts as
other scientific discoveries have been accepted in the past, and toward
an aid in scientific proof-making this paper has been written.
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